Koe and Weissman (1) have demonstrated that p-chlorophenylalanine (p-CPA) * is a potent and selec tive depletor of brain serotonin in experimental animals. Administration of p-CPA strongly inhibits both tryptophan and phenylalanine hydroxylase activities. Several investigators have presented the studies regarding the behavioral effects of p-CPA. The drug was found to decrease spontaneous motor activity of rats (2-4) and to reduce aggressive behavior of mice (5). On the other hand, administration of p-CPA induced sexual excitation in rats (6) and cats (7) and caused an increased rate of acquisition of the con ditioned avoidance response in rats (2, 4). The present experiment was designed to study the effects of p CPA on Sidman-type avoidance response in rats.
rats which had recieved the training trials. A more detailed description of the experimental procedures may be found in the previous paper (8) . The statistical significance of the data was determined by Student's t-test.
The body weight of rats was gradually reduced during the addition of p-CPA to the diet, and the mean body weight was decreased by 31.1 g (n =10) after 12 days of this diet. No obvious alteration in the gross behavior was observed, apart from increased irritability on handling.
As. shown in Table 1 -A, a significant increase (P=0.01 or 0.05) in the avoidance response rate with a decrease in the number of shocks was found from the 3rd day of the p-CPA diet. These changes in the avoidance responses and shocks were completely antagonized by 5-hydroxytryptophan (5-HTP; 50 mg/kg i.p.) administered 1 hour before the testing at the 11th day. These two parameters of the avoidance behavior were restored to the control level 7 to 10 days after discontinuation of the 12-day feeding of p-CPA. As shown in Table 1-B, single administration of p-CPA also enhanced the frequency of avoidance response and decreased the number of shocks. A significant increase (P=0.01) in the avoidance response rate was obtained from 1 to 5 days after 300 mg/kg of p-CPA, and it recovered to the control level at 10 days after the administration.
The responses of the avoidance behavior to p-CPA were abolished by treatment of the animals with 5 HTP (50 mg/kg i.p.) 1 hour before the 1st day-testing after p-CPA, but the time-course of changes in these two parameters later than the 2nd day was almost similar to that in the animals treated with p CPA alone. Single intraperitoneal injection of 5-HTP (50 mg/kg) did not affect the number of avoidance responses and shocks.
There are three possible explanation of the present behavioral changes caused by p-CPA: 1) direct ac tion of p-CPA, 2) increase in phenylalanine level, and 3) serotonin depletion in the brain. After the ad ministration of p-CPA, the level of p-CPA itself in the brain increased quickly, and then little p-CPA was present 3 days after the administration (1, 9). Brain phenylalanine level increased to the maximum level at the 2nd day and returned to the control in about 4 days. However, serotonin content in the brain de creased markedly for several days after the administration of p-CPA, and slowly returned to the normal level over a period of 10 days (1, 9) . Therefore, an excellent correlation between the degree of facilitation of the Sidman avoidance performance and serotonin depletion caused by p-CPA indicates the concept that this drastic decrease in the brain serotonin is probably the critical event for facilitation of the avoidance behavior. This conclusion was also supported by the present results that an increase in the avoidance re sponse rate induced by p-CPA was reversed by the supplement of 5-HTP. The effects of a-methyl-p-ty rosine, an inhibitor of tyrosine hydroxylase, on the Sidman avoidance response will be reported elsewhere.
